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(57) ABSTRACT 

A device for reproducing three-dimensional data has a plu 
rality of image points(7) that include a plurality of laser light 
sources(2), in front of Which is arranged a lens(4). Since the 
laser light sources(2) of an image point(7) radiate in different 
directions, different images can be projected in different 
radiation directions(12, 13). Since eyes (10, 11) of an 
observer perceive different images depending on the vieWing 
direction, a spatial visual impression is produced. 

13 Claims, 2 Drawing Sheets 
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DEVICE FOR GENERATING A VIEW OF A 
THREE-DIMENSIONAL OBJECT 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application claims priority to the German application 
No. 10 2004 004 296.9, ?led Jan. 28, 2004 Which is incorpo 
rated by reference herein in its entirety. 

FIELD OF INVENTION 

The invention relates to a device for generating a vieW 
having spatial impression of a spatial object, comprising: 

a plurality of adjacently arranged light source groups 
Which are assigned in each case to an image point of the vieW 
and Which include a plurality of light sources that emit pre 
dominantly in a speci?c radiation direction in each case, said 
light sources being assigned in each case to the different 
radiation directions, and comprising 

a control unit Which controls the light sources that are 
assigned to a speci?c radiation direction in accordance With 
the vieW of the spatial object in radiation direction. 

BACKGROUND OF INVENTION 

Such a device is knoWn from US 2001/0028356 A1. In the 
knoWn device, light-emitting diodes are arranged adjacently 
on a semiconductor chip. The light Which is emitted by the 
light-emitting diodes is collimated by a lens element, said 
lens element being arranged in radiation direction in front of 
the semiconductor chip, and is transmitted in the different 
radiation directions. As a result of the reproduction of differ 
ent vieWs of a spatial object in the different radiation direc 
tions, it is possible to communicate a spatial visual impres 
sion of the object Which must be displayed. 

Another such device is knoWn from EP 0 262 955 A2. This 
device likeWise features adjacently arranged light-emitting 
diodes. The light Which is emitted by the light-emitting 
diodes is collimated by small lenses that are arranged in 
radiation direction in front of the light-emitting diodes. Using 
this device, the collimated light is once again transmitted in 
different radiation directions. As a result of the activation of di 
fferent light-emitting diodes, it is likeWise possible to com 
municate a spatial visual impression. 

SUMMARY OF INVENTION 

A disadvantage of the knoWn devices is that the manufac 
ture in miniaturized form of the optical elements Which are 
used for the collimation is di?icult. Even small absolute 
errors in the shaping of the optical elements cause signi?cant 
relative errors Which result in blurred images. 

The invention addresses the problem of specifying a device 
Which makes it possible to generate vieWs of spatial objects, 
said vieWs having spatial impression and being largely free of 
blurring. 

This object is achieved by the claims. Advantageous 
embodiments and developments are speci?ed in the depen 
dent claims. 

In this device, the light Which is emitted by the light 
emitting diodes is concentrated into beams. In each case, the 
beams partially illuminate an optical element Which is 
arranged in radiation direction in front of the relevant light 
source group, said optical element providing the de?ection of 
the beams in the relevant radiation direction. 
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2 
In the device, therefore, the beams Which leave the light 

sources hit a small area of the optical element. If the de?ection 
properties are aberrant, the de?ection of the beam conse 
quently deviates from the reference value. As a result, the 
perceived image is distorted. Blurring does not occur, hoW 
ever. 

HoWever, distortion of the image can be compensated by 
means of a corresponding calibration of the display. By con 
trast, the prior art does not provide for the correction of 
blurring. In order to avoid the problem of blurring, therefore, 
the invention accepts a distortion Which can nevertheless be 
corrected With the aid of a calibration. 

In one embodiment, the expansion of the beams trans 
versely to the radiation direction is limited by screens of the 
light sources. Since the output poWer is not limited by addi 
tional screens, the full output poWer of the light sources is 
available for the image. 

In a preferred embodiment of the device, the light sources 
take the form of surface-emitting lasers. Signi?cant quantities 
of such surface-emitting lasers just 3 pm apart can be con?g 
ured on a semiconductor chip. 

It is therefore possible to produce signi?cant quantities of 
light source groups having limited spatial expansion, and to 
arrange these adjacently in an array. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Further details and advantages of the invention are evident 
from the folloWing description, in Which exemplary embodi 
ments of the invention are explained in detail With reference 
to the appended drawing, in Which: 

FIG. 1 shoWs a cross section through a semiconductor chip, 
on Whose surface a plurality of laser elements are con?gured; 
and 

FIG. 2 shoWs a cross section through a device for display 
ing spatial objects in three dimensions. 

DETAILED DESCRIPTION OF INVENTION 

FIG. 1 shoWs a semiconductor chip 1, on Whose surface are 
con?gured a plurality of adj acently arranged laser elements 2. 
The laser elements 2 are preferably so-called surface-emit 
ting lasers, Which are also knoWn by the designation VCSELs 
(:Vertical Cavity Surface Emitting Lasers). These lasers can 
be adjacently arranged 3 pm apart on a semiconductor chip. 
Therefore approximately 1000 laser elements 2 can be placed 
on a square millimeter of a semiconductor chip. Contact pins 
3 are con?gured on the underside of the semiconductor chip 
1 and are used for activating the laser elements 2. The indi 
vidual laser elements 2 can be activated and their intensity 
adjusted by the contact pins 3. 

Lenses 4 are arranged above the semiconductor chip 1 and 
are used for the de?ection of the light Which is emitted by the 
laser elements 2. A central laser beam 5 passes through the 
lenses 4 essentially Without de?ection. Outer laser beams 6 
are signi?cantly de?ected. 

The laser beams 2 Which are transmitted by the laser ele 
ments 2 preferably have a narroW beam divergence of less 
than 15°. Therefore the laser beams 5 and 6 Which are trans 
mitted by the laser elements 2 hit the lens 4 adjacently and 
only illuminate a part of the lens 4. As a result, the lateral 
expansion of the laser beams 5 and 6 Which leave the lens 4 is 
limited by screens Which are assigned to the individual laser 
elements 2 and not by the sideWays expansion of the lens 4. 
The expansion of the laser beams 5 and 6 is therefore limited 
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not by the aperture of the lens 4, but by the aperture of th e 
laser elements 2. An embodiment of such screen devices is 
identi?ed in FIG.2. 

The laser elements 2 underneath a lens element 2 represent 
an image point 7 of the vieW of the object 17 Which must be 
displayed. Since the laser beams 5 and 6 run in different 
directions, the observer receives different images depending 
on the vieWing direction to the semiconductor chip 1 if the 
laser elements 2 underneath the lenses 4 illuminate With dif 
ferent intensity. 

This is clari?ed again in detail With reference to FIG. 2. 
According to FIG. 2, an array of semiconductor chips 1 is 
arranged on a printed circuit board 8 Which is connected to a 
control unit 9. The laser elements 2 are associated With screen 
devices 14 (here identi?ed betWeen adjacent laser elements 2) 
to limit their respective apertures and are activated by the 
control unit 9 in such a Way that eyes 10 and 11 of an observer 
receive an image Which corresponds to the radiation direc 
tions 12 and 13 respectively. Depending on the vieWing direc 
tion of the eyes 10 and 11, different laser elements 2 are 
perceived in the individual image points 7. By controlling the 
intensity of the relevant laser elements 2 accordingly, it is 
possible to communicate different vieWs of the subject Which 
must be displayed to the eyes 10 and 11 Which are looking at 
the semiconductor chip 1 from a speci?c vieWing direction. 

Since the eyes 10 or 11 of an observer are spatially sepa 
rated from each other, both eyes simultaneously perceive 
different images of the subject Which must be displayed. A 
binocular visual impression is thus generated. 

It is particularly advantageous that When the head of the 
observer moves, the observer additionally perceives a corre 
spondingly changed display, Without having to undertake 
corresponding inputs to display softWare. Moreover, the dis 
played image can be vieWed and spatially perceived by a 
plurality of observers simultaneously. 

It is also emphasized that the three-dimensional impression 
of the displayed object is generated Without the observer 
requiring further technical resources, eg special glasses or 
similar facilities. 
A further advantage of the device Which is described here 

is that the spatial object can be vieWed simultaneously by a 
plurality of observers, and that they receive a spatial impres 
sion of the object simultaneously. 

Furthermore, the device Which is described here has the 
advantage that errors in the manufacture of the lenses 4 only 
result in a distortion of the image, since the observer Who 
vieWs the lenses 4 from a speci?c radiation direction receives 
a communicated image that actually corresponds to a differ 
ent vieWing direction. HoWever, this distortion of the dis 
played image can be corrected by means of a correspondingly 
modi?ed activation of the laser elements 2, Wherein those 
laser elements 2 Whose laser beam 5 or 6 actually leaves the 
lens 4 in the desired radiation direction are activated in each 
case. The modi?cations Which are required When activating 
the laser elements 2 can be determined in advance by means 
of a calibration. 

The images Which are generated by the control unit 9 are 
preferably calculated from a three-dimensional data record 
16 by an arithmetic unit 15. After the arithmetic unit has 
calculated the images Which must be displayed, and the con 
trol unit 9 has adjusted the laser elements 2 accordingly, the 
adjustment can remain until the observer Wishes to observe 
the displayed spatial subject 17 from an angle Which exceeds 
the maximal de?ection angle of the laser beams 5 and 6. In 
this case, it is then necessary to calculate neW images. HoW 
ever, the computing effort involved in the continuous recal 
culation of images for every small movement is not required. 
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4 
It is noted that in the case of a modi?ed embodiment, an 

active ?lter can be arranged betWeen the laser elements 2 and 
the lenses 4, thereby alloWing a display in different colors. 
Such an active ?lter can be produced on the basis of liquid 
crystals, for example. 

It is also possible to replace the individual laser elements 2 
With incoherent light sources, provided a preferred direction 
exists When emitting the radiated light. 
The device Which is described here is particularly suitable 

for displaying three-dimensional data records Which have 
been recorded in the context of X-ray tomography. In particu 
lar, the three-dimensional display enables medical personnel 
to make a realistic image of the conditions inside the body of 
a patient. 

The invention claimed is: 
1. A device for generating a vieW of a three-dimensional 

object, comprising: 
a plurality of adj acently arranged light source groups, each 

light source group assigned to an image pixel of the vieW 
and comprising a plurality of light sources, each of said 
light sources assigned to a respective de?ected beam 
direction, the de?ected beam directions so dimensioned 
relative to one another so as to provide different vieWs of 
the object to tWo eyes of an observer, or to a plurality of 
observers simultaneously; and 

a control unit that controls the light sources to produce a 
respective different vieW of the three-dimensional object 
as seen in each respective de?ected beam direction, 
Wherein 

each light source emits a respective emitted beam diverg 
ing less than 15 degrees from an emitting direction and 
partially illuminating an optical lens arranged in front of 
the respective light source group, the optical lens 
de?ecting the emitted beams into the respective 
de?ected beam directions; 

Wherein the intensity of each of the light sources is con 
trolled individually by the control unit to generate the 
respective different vieWs; and 

Wherein adjacent ones of the emitted beams of a given pixel 
only illuminate respective adjacent portions of an aper 
ture of the optical lens. 

2. The device as claimed in claim 1, Wherein the light 
sources emit laser radiation. 

3. The device as claimed in claim 2, Wherein the light 
sources are surface emitting semiconductor lasers. 

4. The device as claimed in claim 1, further comprising an 
active color ?lter arranged betWeen the light sources and the 
optical lens. 

5. The device as claimed in claim 1, Wherein each of the 
light sources is controlled according to an actual respective 
de?ected beam direction resulting from the optical lens. 

6. A method of displaying a vieW of a three-dimensional 
medical data record, comprising utiliZing a vieW displaying 
device, the vieW displaying device comprising: 

a plurality of adj acently arranged light source groups, each 
light source group assigned to an image pixel of the vieW 
and comprising a plurality of light sources, each of said 
light sources assigned to a respective de?ected beam 
direction, the de?ected beam directions so dimensioned 
relative to one another so as to provide different vieWs of 
the object to tWo eyes of an observer, or to a plurality of 
observers simultaneously; and 

a control unit for controlling the respective light sources to 
produce a respective different vieW of the three-dimen 
sional object of the medical data record as seen in each 
respective de?ected beam direction, Wherein 
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each light source emits a respective emitted beam diverg 
ing less than 15 degrees from an emitting direction and 
partially illuminating an optical lens arranged in front of 
the respective light source group, the optical lens 
de?ecting the emitted beams into the respective 
de?ected beam directions; 

Wherein the intensity of each of the light sources is con 
trolled individually by the control unit to generate the 
respective different vieWs; and 

Wherein adjacent ones of the emitted beams of a given pixel 
only illuminate respective adjacent portions of an aper 
ture of the optical lens. 

7. The device as claimed in claim 6, Wherein each of the 
light sources is controlled according to an actual respective 
de?ected beam direction resulting from the optical lens. 

8. A device for displaying a three-dimensional vieW of a 
spatial object, comprising: 

an array of pixels in a display device; 
each of the pixels comprising an array of adjacent light 

emitters; 
each of the light emitters emitting a beam of light that 

diverges less than 15 degrees from a forWard radiation 
direction; 

each of the beams individually intensity-controllable; 
an optical lens positioned in front of each of the pixels; 
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6 
each optical lens de?ecting each emitted beam of a given 

pixel to an individually de?ected beam direction, pro 
jecting a plurality of appearances of each pixel to a 
respective plurality of vieWpoints; 

Wherein adjacent emitted beams of a given pixel only illu 
minate a respective adjacent part of the optical lens; 

Wherein the intensities of the emitted beams are individu 
ally controlled so that the appearances of the pixels 
change With changing vieWpoint to display a three-di 
mensional vieW of a spatial object When vieWed over a 
range of angles by one or more observers positioned 
generally in front of the device. 

9. The device as claimed in claim 8, Wherein each emitter 
comprises a laser device that emits a laser beam. 

10. The device as claimed in claim 8 Wherein each optical 
lens comprises a refractive lens. 

11. The device as claimed in claim 10, Wherein each optical 
lens comprises a single optical lens de?ning a respective 
pixel. 

12. The device as claimed in claim 8, further comprising an 
active color ?lter arranged betWeen the light emitters and the 
optical lens. 

13. The device as claimed in claim 8, Wherein each beam is 
controlled according to an actual individually de?ected beam 
direction resulting from the respective part of the optical lens. 

* * * * * 


